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Study on the relationship between serum CTRP9,Hcy and D-D levels and coronary
atherosclerosis-prone plaques and the degree of coronary artery
lesions in patients with coronary heart disease”
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Ganzhou , Jiangxi 341600,China
Abstract: Objective  To investigate the ralationship between serum Clq/tumor necrosis factor-related
protein 9 (CTRP9), homocysteine ( Hey) and D-dimer (D-D) levels and coronary atherosclerosis-prone
plaques.the degree of coronary artery lesions in patients with coronary heart disease (CHD). Methods A to-
tal of patients who visited the hospital with suspected CHD symptoms such as chest pain and chest tightness
from June 2018 to October 2021 were selected for the study. The patients were examined by coronary angiog-
raphy (CAG) ,in which 124 patients with CHD were used as the CHD group and 74 patients with non-CHD
were used as the control group. Serum CTRP9, Hcy,and D-D levels were compared between the two groups of
patients. CHD patients were divided into plaque-free group.,stable plaque group and vulnerable plaque group
according to the results of flow reserve fraction testing;1 lesion group,2 lesions group and 3 or more lesions

group according to the results of CAG examination;low risk group (<20 points), intermediate risk group
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(20—40 points) and high risk group (>>40 points) according to the Gensini score criteria. Serum CTRP9, Hcy
and D-D levels in CHD patients with different coronary plaque stability, different number of coronary lesion
branches and different Gensini scores were compared,and the correlations were analyzed. Results The serum
CTRPY level in the CHD group was lower than that in the control group,and the Hcy and D-D levels were
higher than those in the control group.the differences were statistically significant (P <C0. 05). The serum
CTRPY levels in the stable plaque group and vulnerable plaque group were lower than those in the plaque-free
group.and the Hcy and D-D levels were higher than those in the plaque-free group.and the serum CTRP9 lev-
els in the vulnerable plaque group were lower than those in the stable plaque group,and the Hecy and D-D lev-
els were higher than those in the stable plaque group (P <C0. 05). As the number of coronary aftery lesion
branches increased, serum CTRPY9 levels gradually decreased, Hcy and D-D levels gradually increased, the
differences were statistically significant (P<Z0. 05). The serum CTRP9 levels in the intermediate risk and high
risk groups were lower than those in the low risk group,and the Hey and D-D levels were higher than those in
the low risk group., the differences were statistically significant (P <C0. 05). Pearson correlation analysis
showed that serum CTRPY levels were negatively correlated with vulnerable plaque,number of coronary aftery
lesion branches and Gensini score (P<C0. 05) ;serum Hcy and D-D levels were positively correlated with vul-
nerable plaque,number of coronary aftery lesion branches,and Gensini score (P<C0. 05). Serum CTRPY level
was negatively correlated with Hcy and D-D (P<C0. 05) ;serum Hcy level was positively correlated with D-D
(P<C0.05). Conclusion The level of serum CTRPY is abnormally low in CHD patients, while the level of Hcy
and D-D is abnormally high. The levels of serum CTRP9, Hcy and D-D are closely related to the stability of
coronary atherosclerotic plaque and the degree of coronary artery disease,and each index affects each other,
participating in the disease progress of CHD patients.

D-dimer; homocys-

Key words: coronary artery disease; Clqg/tumor necrosis factor-related protein 9;

teine; vulnerable plaque; extent of lesions

SO (CHD) B &SR ML 2 B LR g s Ak 1
RAE R T, 05 ML B2 I iR Sk B B 8,18 1.1

AR5
— Rl BHL 2018 46 AFE 2021 410 A

P 99 7 S0 AT 1 B I ZR 4 5 L /0N A 28 R 2R A Rl
T B+ e 2T 0 RE B AL BE B L B 0 B B B T
ZUF T BUM AR I A BET , KR 43 1 2 vk s IR 3l ik =R
PR B A S, HBE s a5 k. £
iz W FIEAL CHD 93 1% 19 77 1 32 2 2 B M et Ik 3
k3 5% (CAG) | I PN 8 75 4 R L 2% 40 T W J2 9 4
BARE A A QIR A HAS A AR & 6 R N
SZRREY L PR, U TR R O 6 XURS AR LR A 1
AR CHD fY & A5 Fn & R L I 0T 24k 58 4R 3h ik
AR e A B EE W IR IR M (E. F5 R,
CHD & K PR 2 A 35 45 % M 50 L 1 B 5 5 5 IR
g I AL R L 5 R B R R ML R
ARAS M -2 5 R A, 1 R R TR A R .
SRR AR, HLAA 5 RE BN L £F W R G SR A SR A
Yrbr B AT WO CHD 55 1% & R 2 B s 28 aF R S JL
IR BUS . ARBESCHE LRI, B R IR O R
Mg Clg/ Mg R AL+ #H G 1 9(CTRPY) | [A] B2
Bt & R (Hey) K D- B AR (D-D) 7K - 15 56 4R 3l fik o5 A
Ak ) 41 B P Sl Ik 3l ko A2 AR BE B O R LU R
CHD M & & b 73 2 MG K B in fe it = %, Bl fig 1B
mr,

ik 9Ra e o) A IR 7E AR B R I2 1 198 il BE ML CHD f&
HNWFFE N G, b B 113 ), & 85 )5 4F Y 42~83
% CEEI(67.3146.43) % . A BEL CHD B35 #4117
CAG it AR CAG K& 45 R 12 CHD [ 124
i F A CHD 40, %5 4k 74 #1dE CHD ## 1E Jy it
A, MAFRHE: (DL CAGKRERDH 1 L FEE
RN Bk B2 B4 =50%. (2) 35 W ok ik 52
CTRP9.Hey M D-D K259 . HBRtnifE. (DA
SERAE O WEBENG ™ O 7 5 v O R PR O WL
995 U B 5 A A O U2 5 SR 5 (2) A 5% ) ks U 4
P B J8 A, T R MR L B T R AR
s (O E M VE I REAS & BT RE S W B (D
W £ 8 A7 48 12 SR 3l Bk A AR (PCD g8 ik 5 47 R 46
OREFAR B,

1.2 ik

1.2.1 1% CTRPY. Hey K D-D KV &0
NG SR A5 R B K I 5 mL, I AR A 7E 5 IR B
30 min J5 A 3 000 r/min .0 15min, $EH )2 1007 .
BT —80 CUkAEH R AF & M, R H 37 7180 4= H 3
A=A A B A SE D-D 7KV, SR FH B A 922 W2 B 18 50 4
W% CTRPY 7K, 46 50 328 750 4 [ Hc N 6 R 2= 4 B



+ 3344 - Kb E ¥ 5 K 2022 42 12 A % 19 %% 24

Lab Med Clin, December 2022, Vol. 19,No. 24

AT B L BT A 42 0 U6 B B AT . R FE BR
fitg 100 E Hey /KF 3R & 39 100 7 3L 8 AR W RHEE B 4y
AR R BT AT 54 28 7 A e R U I A AT

1.2.2 MR SECFFR M AL 2k 875 1]+
ACUSONS2000ABVS # & £ 3% #) 8 75 12 Wi ¥, 1L.9-3
LR Sk, R AE 8~ 14 MHz, 1 % %) & H & KA
Bracco 2 F) 1Y) SonoVue, W R s B X M BE e,
HEBEHHEAT S 38R K . T G R R A TR TR sl A
G it AT B ) 1 o S5 B U8 25 9 ka9 38 3 K& [l
AL, B TR R SRR L2
ANPA b SRR L BEH P 2 A LA B ZROIR B 5 B O 5
PABEER . MR IE FFR A I 45 5ok 8 & 4 o 0B B
H FRERLA G Bt

1.2.3 CAGKH B LA 25 K i e R i,
#8022 H GE BUF WU 45 #5 53 HL. R T Seldinger
2 B Wk s e 2 ik 28 AT CAG K 2, 43 5 D 3 Ay
TEAR BN L 22 5 AR B Bk 4y S e 8RR, MRl CAG
KA 25 R B E 0 1 SO AR A .2 SR AR 3 3L K
Ph b As e,

1.2.4  Gensini ¥E4>  Gensini ¥F40 b5 E™ % 1
Rk Gensini PF4> FR Ge T8 w6tk 3h kA [7]45 B 1 1%
O3 FA WURE S A S ™ R AR AL T AL 45 A 4y SR
3 A R 19 68 DR 30 bk 1 B 4 B 4 2R B0 AR i B A
B Gensini 14y, I Gensini B0 25 F¥ B F N
RAELL (<20 43) a4l (20 ~40 43), m fa 4l (>
40 41

1.3 SEitaFhb s SR SPSS22. 0 4 k47 5 s Ab
FRAHT, RIER AN ERER L o +s KR, B
AIA) H AR ¢ K00 . 22 40 0] e 45 R B IR R O 22 4%
W 22 40 1) P 9 G L3R T SNK-g #2580 5 1 2509 B LA
BB E o R F R, AL R X7 K% R
Pearson AHICHEAT #HOCPE 43 #r . LA P <C0. 05 b 25 5%

eI -9
2 & R

2.1 WIHIELR ORI ILE:  CHD 4L4E W . v ik s K&
W PR 5 5 L ) i T B AL, 2 A G (P <
0. 05) 5 T 19 2P 31) 7 Jo o i 0L R AR 5 L ) L 3, 25
S FE L (P>0.05), WE1,

1 HAELZEMERIc s Fn/nFn(X)]

Eipil n R (E) e /40 UZEL e ML B i bt i PR (kg/m™)
CHD#4l 124  72.36+6.58 73/51 43(34.68) 83(66.94) 47(37.90) 27.6245. 32
X4l 74 63.34%+6.16 40/34 21(28.38) 25(33.78) 14(18.92) 26.94+4.41
t/X’ 9.554 0.439 0. 841 20. 543 7.835 0.926

P <0. 001 0.508 0. 359 <<0. 001 0. 005 0.356

2.2 WdIiE CTRPY, Hey & D-D KF % CHD

1M CTRPY /KFALF X R4, Hey & D-D K F &

TXHEA, 2R A G L (P<<0.05 ., W& 2,
x2 WAMEF CTRPY Hey B DD AKELL B (2 +5)

25 51 n  CTRP9(ug/L) Hey(pmol/L) D-D(pg/L)
CHD# 124 35.9242.43 19.28+3.85 187.42437. 28
AR 74 41.83+3.72 11.734+2.76 32.18+11.45
t 12. 201 16. 007 43. 089

P <<0. 001 <<0. 001 <<0. 001

2.3 AR GEECR Bl kB Hegs e ok B g CTRPY,
Hey J2 D-D KFHe#  FFR 60 25 5 WK, Jo B e
2 35 W, R BREHLA 48 ], By S BEH A 41 B, AN TA]
5o R 2l ok BE B A Pk B i CTRPY9. Hey M D-D
K H, 22 F A Gt 2% B L (P <<0.05), FaE BEHR
. 5 B He 4 1L W CTRPY /KK T G B He 4,
Hey D-D /K @& T JC BEHe 41, H 5 i 3 He 41 1 7%
CTRPY 7K VAR FAaE BE 4], Hey . D-D K F & FH
EBEPA (P<C0.05), W# 3,

*3 AREBRNEEREEMEEEMF CTRPI . Hey &
D-D 7KL (2 +5)

CTRPY Hey DD
215 n

(pg/L) (pmol/L) (pg/L)
JoBEeA 35 39.8342.87 16.31+3. 96 79. 41417, 24
FREBEHLAL 48 36. 6442, 58" 19.2743.43" 192, 5635, 34

Vgt o 1 32.79+2.36"  24.3544.32"  279.49+48.16™
F 65. 174 104. 458 255. 105
P <20. 001 <20, 001 <20. 001

T S5 RB A A P <0, 05; SR E BEH 4 H gL " P <0, 05,

2.4 A[EPRAE ZHUR A LY CTRPY  Hey & D-D /K
TP CAGKELE R EI/R.1 AR 32 .2 X
AR 53 1] .3 32 e DL B AR AL 39 ], AN [F] e AR S
BB H M CTRPY . Hey J& D-D KW HE . 2 FH 5
TR (P <C0. 05) , Fifi 5 5e tR 20 ik o A8 52 %0 i
Z, i CTRPY /K V3% ¥ B I, Hey . D-D 7K ~F- 3%
FE L, ZRAGIF¥E X (P<<0.05), L&A,

2.5 KAl Gensini ¥F43 B # ML7E CTRP9 ., Hey K D-
D /K4 Gensini P43 45 £ BRI fE 41 38 i,



I E G 0K 2022 4 12 A% 19 5% 24 )

Lab Med Clin, December 2022, Vol. 19, No. 24 e 3345 -

a4 50 . B a4l 36 . NI Gensini W40 %
L3 CTRPY, Hey S D-D K . 22 A Git % 3
(P<20.05), PG4, w4l CTRPY KK
FARSEAL, Hey D-D /K- 8 F % f5 41, FL# A 41 1 3
CTRPY /KK F a4l Hey . D-D K ¥ 5 F a4,

ABET e IR Bl ko 42 SCEL Gensind P53 1 AH OGP

Pearson FH5¢ /M1 45 3 W 7n L 113 CTRPY /K5 5 it
BEHe i R 2 ik s A2 28K Gensini W43 ¥ &2 1 AH ¢
(P<C0.05) ;3% Hey,D-D 7KF 5 5 5 S | 56 1R
kIR 28 S8 Gensini PP ¥ £ IEAHISE (P <20, 05) . W

ERAGIFE L (P<0.05), WHES, %6,
x4 AEFREZHEEMF CTRPI Hey & x5 AR[E Gensini 4> 2 H MiE CTRPI Hey &

D-D 7K FE L& (= £ 5) D-D 7K F B (2 £5)

a3 ., CTRPY Hey DD @3 i CTRPY Hey DD
(pg/L) (pmol/L) (pg/L) (pg/L) (pmol/L) (pg/LD

1 SRR 32 40.76%2.73 15.3542.64  83.31£18.53 RAG4 38 39.48+2.94 16.45%3. 63 83.76%19.31

2 SOWEH 53 36.5742.64"  20.56-2.81"  183.68=30.72" PfE4 50 35.8242.53° 19.7743.83*  187.53433. 76"

3 RLL AR 39 31.632.42"  24.277404.26™  278.42745, 29 BfE4 36 31.9342.27"  24.6244.73"™ 281.24446.13"

F 38.946 72,941 304. 846 F 27.783 44,036 302. 962

P <0. 001 <0. 001 <0. 001 P <<0. 001 <<0. 001 <£0. 001

L 1 SORARA AR, P<C0. 0535 2 R ARML AR, P P<C0. 05,

2.6 CHD#® ¥l CTRPY.Hey K& D-D KF55

. S fGA R,  P<<0.05; 5 fadl i, P<<0. 05,

%6 Mm% CTRPY.Hey K D-D K F 5 SmBIR 78 4K 30 bk 78 3 X 21 . Gensini i 5 HIHE X 1%

A CTRP9 Hey DD
Eiszy
. P P r P
5 BB B —0.472 <<0. 001 0.429 <<0. 001 0.312 0.008
9 728 32 % —0.436 <0.001 0. 305 0.009 0.252 0.013
Gensini #E43 —0.541 <0. 001 0.623 <0. 001 0. 461 <0. 001

2.7 CHD B #F M CTRPY.Hey & D-D /K22 ]
FIAEEPE  Pearson A AT 45 2R s, ILiE CTRPY
K5I Hey . D-D 2526 (P<C0. 05); IiL¥E Hey
KF5E DD EIEMHKX(P<<0.05, k7,

x7 % CTRPY,Hey B D-D 7k 3 Z 8] {9 48 % 1%

CTRP9 Hey
LD
r P r P
Hcey —0.455 <0.001 — —
D-D —0.402 <20. 001 0.379 <20. 001

T — MZTEEE .

3 it %

CHD &4 53 5 st 4% fL s B = 0 55 2
Fofr AL R A G, BB AG D0 O ¢ 3% CHD J5 155 12 B oF- 4k A1
SRS 700 %) Bl 36 CHD AR CHD KUR: 2 ¢ &
g2 CTRPY Je— Foi i & BLAY BE B X 1 H 5 g
W 2 v B DU 6 B 7 40 i rp AR R 3R, B R AL
TR AR AE A0 WL 95055 2P B, P 7 3 483 405 5
Bz D RE & 5K AR DY . BFE &I, CTRPY 7] LA
T o PR R R R O A S A 0 S LA
it 35 B 5 £ L B3 ot /I A TR P A K PR 3 %) 4

HM 5 VT I A R 1 BEL b e TR R ol A AL X
P78 CTRPY A LLIFA 56k 2l ik & 450 B B fai e 2 B
Hey J& B &A= ek oy = A i Sk 9 )R A
R BRI DN N 1 ) N 7o o =
LS A=, 52 Wi Jig 2 00 SE Atk AR 5 5 A 5 AR RE BN, A2 a2 o
T B B I 5 22 38 42 52 T o B A Ak BE B, 2 CHID 19
Az R RN BRI, Hey ROMR % BE I R A %
A= SR A A 2 BHL ZE KA L A L DT 5 1R 2l fik BE SR il
1PN RES R b o B 5% 64 4 Bl kS RERE AL BE bR L Ay
W58 7R » Hey AT 520 58350 UK I 0 L 20 i 1) 48
LRI CHD BE R HE . D-D & f i
1Y B R T 2 AR B Ak kAR T E Y bR R
Yy, HoK - 19 T e b 2 4 WL AR BE Il B2 21 9 R B8 T
. & CHD fy KU 38 - . KOTHARI %57 )
WFoE SR, 3K D-D /K F-5 BEHR bl ik 54 FIR S8 A
Ko A5, CHD A i % CTRPY /KK T XF it
2, Hey M D-D 7K F X R 241 L Bl & BE A FooE 1
B, i iE CTRPY 7K -2 M7 B AIK . Hey . D-D /K F 3%
Wit L L CTRPY /K5 5 38 BE B 5 60 AH 56 . i
Hey .D-D 7K -5 5 $5 B He 522 0F 405G . 22 B i v v Ik
i) CTRPY A KF Y Hey .D-D 25 T ok B i fk



+ 3346 - Kb E ¥ 5 K 2022 42 12 A % 19 %% 24

Lab Med Clin, December 2022, Vol. 19,No. 24

BEHL K A K

CAG Hi #r 7T B #2107 s IR 3l ik s 22 19 ke 7 12
J¥ . Gensini W 4338 33 Xf 5 R 3l ko9 A2 i 45 i) B 45 e
JE B AR B A HEA T 45 A VR E L AT L R e IR B0 ik A
i AR TR E 5 56 IR Bl ko 2 S R £, Gensini PF 43 B
10 o AR R AR B o AR A e Y L AR gE R B, B
SR B Bk AE S KL 18 £ | Gensini P4 TF L I
CTRPY KM%, Hey . D-D 7K FF+ 5 ; H Pearson #f
KA H 45 B B R L LT CTRPY KF 5 Gensini 743,
s IR 2l i 48 3B 1A 56, Hey \D-D K F 55 Gensi-
ni ¥ 43 i IR 2l ko AR S8 R OE A O, 4R ORI T
CTRPY9.Hey & D-D 7KFEAALA] L e Bt CHD i35
R Ik S 168 BE e e M 38 mT LA e e R 3l ko AR
HFEE, WA AR — B BT CHD B 3% i
CTRPY9 ., Hey K& D-D 7K =35 Z [8] () A 56 Pk L 45 1
RIME CTRPY /KF5 Hey D-D 574756 13 Hey
K5 DD 2 IEAMK, #— P4 s T IiE CTRPY,
Hey Je D-D KF-Z B HAHZ W, L/ Z 5 T CHD &
P

RUFFAFTELL T AR R Z AL 1 56, A W58 CHD
BHMRYE FFR K 25 5%, CAG #4545 £ 1 Gensini
VAR E AT T 3 WA 4. % 08 3 3 & /) B3 i
i A RE XT3 AN 441 2 ) i AR O M R AT 2 B 1 oy
o HR, AR AGERHZ KW &R Logistic [B11H 4
Mgy CHD F8 35 568 IR 2l ok 6 4 1 1k 5 5 B B | et iR
kAR R B kS fE R R . e s AP RN
M CTRPY. Hey & D-D 7K 3 B b K 56 4 k6 0 X6f
CHD H 35 71k 3 Jik 36 B 6 4k 55 301 BE B L e bR 3h ik o
BREZKIRGE. UL AR R R AR ROk B9 5T
ik — AT .

L b k. CHD 3 1 7% CTRPY /K F BH & [#
fiX, Hey .D-D 7K VB & &, HfiE CTRPY, Hey J
D-D 7K 55 56 4R 30 bk 385 4 5 1 BE B F i e e AR 3 Bk
I A5 S BRI AR B B O R % U I DK AT 3E A K
CTRP9.Hey M D-D /K LLFU CHD 2 % 09 & 9% .
HEJ , AR TR e B £ AR . T T 1% 1 &

S % Uk

[1] TIAN Y,DENG P,LI B,et al. Treatment models of car-
diac rehabilitation in patients with coronary heart disease
and related factors affecting patient compliance[ J]. Rev
Cardiovasc Med,2019,20(1) :27-33.

(2] FFWLL, M. 3h bk ok B A A 55 3 3 B g Ji ML 5 11 PR
FHLI]. o O ML 4% K, 2019, 24(5) :408-410.

[3] W= &FH . ERR.E AREEZBRIEAREE LKL
W e 82 FH LT ] AR IS 2 BE 24 41, 2015, 10(4) : 483-486.

(4] Ripd ., W, 0T, BT ARZEE AR E.O
512 W7 BIF o R R [T ). A6 3 B2 % 5 I IR L 2020, 17 (10)
1449-1453.

[5] SRIM. FEM AR, 5.0 fa I B 2 W58 e [J/CD]. i
PR 45 0 LD LT 5 2020, 8(18) (21

L6 Al v, SRpr, KW bk, 45 L i 117 VR 7 T X BA 37 A 1
R 550 KW i CBEPE T (1] hE E S 4.
2021,18(20) :46-50.

[7] PhBEUE 220, U, 45 8 7S 3 52 TV A 250 5l ok oS A A 1k 3
P B M E LT T RS A 2 600 28 3, 2013, 30 (10)
924-927.

[8] ZEME. & KME. 457 7, 5. 5008 B #H Gensini £ 5 1M
i Galectin-3 il i 45 bn A L 73 [0 . )7 04 o B2 25 Kk 2
#4%,2021,24(1) : 1-4.

[9] ORIMOLOYE O A,BANGA S, DARDARI ZA, et al.
Coronary artery calcium as a predictor of coronary heart
disease, cardiovascular disease, and all-cause mortality in
Asian-Americans: the coronary artery calcium consortium
[J]. Coron Artery Dis,2019,30(8):608-614.

(107 ¥ TLb. . FERE Iy R OC W O I A P4 3 52 K5 I3 PDGE-
C F1 Ang-1 Tl 5 .Co 5 32 2500 ML B AN R 25 10 9 I PR A0 M
(7. K56 B2 2% 51l PR, 2022,19(3) :333-337.

C11] 2= 5%, ERM A 5, 4. CTRPY Xf 0 il 4 £ 4 45 T A
WEFEE L], O IEZ 5, 2019,31(4) :470-473.

[12] UEMURA Y,SHIBATA R,OHASHI K, et al. Adipose-
derived factor CTRP9 attenuates vascular smooth muscle
cell proliferation and neointimal formation[J]. FASEB J,
2013,27(1) :25-33.

(137 Jd A% ) % 55 i, 55 7] B2 e R 5 5 0 0 O 3R S AH
AL F 5t R L) ). 52 A O i il 1 45995 2% 7, 2018, 26
(4):5-8.

[14] MCCULLY K S. Homocysteine metabolism, atheroscle-
rosis,and diseases of aging[J]. Compr Physiol, 2015, 6
(1):471-505.

(157 Z=45% 00 . 4 22 95 BB IBEBE. L3 Lp-PLA2 Hey Ml GA &3k
5 CHD 825 5 17 7 e 1Y ¢ 28 S B % Us 9 A g [T .
BRI S A BT 5 I K . 2022,29(2) :281-285.

[16] SIMES J,ROBLEDO K P,WHITE H D,et al. D-dimer
predicts long-term cause-specific mortality . cardiovascular
events,and cancer in patients with stable coronary heart
disease: LIPID study[J]. Circulation.,2018,138(7);712-
723.

[17] KOTHARI H,NGUYEN A T,YANG X,et al. Associa-
tion of D-dimer with plaque characteristics and plasma bi-
omarkers of oxidation-specific epitopes in stable subjects
with coronary artery disease[ ] . ] Cardiovasc Transl Res,
2018,11(3):221-229.

(W H 3 2022-03-05 &1l 1 19 :2022-07-20)



